Tailored behavior change programs have proven effective at decreasing health risk factors, but the impact of such programs on participant well-being has not been tested. This randomized trial evaluated the impact of tailored telephone coaching and Internet interventions on health risk behaviors and individual well-being. Exercise and stress management were the primary health risks of interest; improvements in other health risk behaviors were secondary outcomes. A sample of 3391 individuals who reported health risk in the areas of exercise and stress management were randomly assigned to 3 groups: telephonic coaching that applied Transtheoretical Model (TTM) tailoring for exercise and minimal tailoring (stage of change) for stress management; an Internet program that applied TTM tailoring for stress management and minimal tailoring for exercise; or a control group that received an assessment only. Participants were administered the Well-Being Assessment and, at baseline, had relatively low well-being scores (mean, 60.9 out of 100 across all groups). At 6 months, a significantly higher percentage of both treatment groups progressed to the Action stage for exercise, stress management, healthy diet, and total number of health risks, compared to the control group. Both treatment groups also demonstrated significantly greater improvements on overall well-being and the domains of emotional health, physical health, life evaluation, and healthy behaviors. There were no differences between the groups for 2 well-being domains: basic access to needs and work environment. These results indicate that scalable, tailored behavior change programs can effectively reduce health risk and accrue to improved wellbeing for participants. (Population Health Management 2012;15:xx-xx) 
Introduction
U nhealthy behaviors are well-established risk factors for poor health outcomes, primarily as a result of the increased likelihood of chronic disease imparted by unhealthy lifestyle behaviors. The importance of promoting healthy behaviors as a means to reduce disease burden and associated morbidity and health care costs is well established. In 1979, the Surgeon General released the first Healthy People report on health promotion and disease prevention objectives in the United States. 1 This report, updated every decade, included for the first time in Healthy People 2020 an objective to improve the well-being of Americans. 1 The growing emphasis on enhancing well-being is based, in part, on a more inclusive definition of health, like that used by the World Health Organization that defines health as ''a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity.'' 2 Wellness programs have been aimed primarily at preventing infirmity by reducing health risk behaviors; however, in achieving this goal, such programs may also serve to improve the well-being of participants. This study is the first randomized trial to evaluate multiple domains of well-being (physical health, emotional health, healthy behaviors, life evaluation, work environment, and basic access) as more inclusive outcomes generated by high-impact wellness programs.
Each of the well-being domains captured in the Healthways Well-Being Assessment (WBA), have been found to be related to independent indicators of health, happiness, quality of life, functioning, health care costs, and/or lost productivity. Self-reports of physical health problems, for example, have been found to be related to health care costs, quality of life, and lost productivity resulting from absenteeism and presenteeism. [3] [4] [5] [6] Self-reports of emotional health problems are related to the presence of depression, anxiety, and other mental health problems, decreased quality of life, and lost productivity. [6] [7] [8] Conversely, higher levels of happiness have been found to be related to less mental and physical illness, better social relationships, helping others at work, and higher economic well-being. 9 Healthy behaviors are related to decreased risk of chronic disease, disability, and mortality, as well as lower health care costs and presenteeism. 10, 11 A positive work environment predicts greater happiness, less stress, better social relationships, and greater productivity. 12, 13 Inadequate access to basic resources is strongly related to poverty levels, which is an independent predictor of increased morbidity, disability, and premature mortality. 14, 15 Finally, life satisfaction is related to physical and emotional health, higher quality of life, lower behavior risks, and greater productivity. 16 In spite of the large body of research demonstrating associations between the fundamental components of wellbeing and health, health care costs, productivity, and other economic indicators, we could not identify any large randomized controlled trials (RCTs) that measured the impact of interventions on multiple domains of well-being. Support for such a study is provided by important smaller studies testing the impact of program interventions on single wellbeing domains or variables, such as happiness 17 or positivity. 18 There is also evidence that workplace wellness programs are associated with higher well-being in the domains of physical health, emotional health, and healthy behaviors. 19 Together, this prior work demonstrates the potential for well-being domains to change as a result of intervention.
Although healthy behavior is included as a domain of the WBA, and thus relates to overall well-being, there is strong evidence from a previous study that health risk behaviors have consistent relationships with other domains of wellbeing. 20 Both present life evaluation and future life evaluation were linearly related to the number of health risk behaviors, where present and future life evaluation declined as the number of risk behaviors increased. Similarly, physical and emotional health ladder ratings were linearly related to the number of health risk behaviors, with lower health ratings as the number of multiple risk behaviors increased. 20 The results from our prior study suggested that evidencebased health behavior change programs used for wellness and disease management have the potential to enhance multiple dimensions of well-being. Therefore, participants in such programs may benefit to a greater extent than captured in traditional outcomes evaluations that focus only on selfreported or objective health risk data.
The wellness interventions tested in this trial were built upon research that has demonstrated that simultaneously treating populations with interventions tailored on the Transtheoretical Model (TTM) for multiple behaviors can be effective with each behavior. [21] [22] [23] [24] What has not been tested is whether such interventions can simultaneously reduce multiple behavior risk factors and increase multiple domains of well-being. Although a variety of behaviors relate to wellbeing, 20 exercise and effective stress management were chosen as the 2 health behaviors that would have the greatest potential for changing multiple domains of well-being. Exercise has been found to produce over 60 different benefits, including reduction of depression, effective management of stress, decreased pain, increased self-esteem, better sleep, greater energy, and productivity. 25 In addition, effective stress management has been found to decrease stress and depression, improve sleep, decrease pain, and increase productivity. 26 The aim of this study was to evaluate the impact of 2 interventions; one employing full TTM tailoring online for the primary behavior of stress management and the other employing optimal TTM tailoring with coaches for the primary behavior of exercise. Both interventions employed stage matched feedback for the alternative behavior (considered secondary). These programs differ in a number of ways, but were applied because they are available services that we believed had the potential to reduce multiple risk behaviors and increase multiple domains of well-being. The authors hypothesized that the programs would help participants progress to the action stage on multiple health risk behaviors and would enhance overall well-being by increasing levels of well-being in 4 domains: healthy behaviors, physical health, emotional health, and life evaluation.
Methods

Study design
This RCT included 3 arms: (1) Telephonic coaching with exercise as the primary behavioral target and stress management as secondary; (2) Online program with stress management as the primary and exercise as the secondary behavior; and (3) Control group, which received assessments at baseline and 6-month follow-up, but no treatment.
Participants
Participants were recruited via the Internet through a survey sampling company that has a national panel of about 1,500,000 potential participants. Panel members were invited to participate through the company by e-mail. Interested individuals then completed a short screening survey to ensure that eligibility requirements were met, including access to a computer and English speaking. In addition, to be eligible, participants had to report risk in the areas of both exercise (not engaging in moderate or vigorous exercise to guidelines) and stress (reporting stress that was not being managed effectively). Individuals who met screening criteria were then linked to the study consent materials before they were able to continue. The survey company was no longer involved in the study at this point except for the delivery of incentives. Each participant had a unique ID and was able to create an individual password. The computer system directed each individual to their next task throughout the study based on their login information. However, a support e-mail and 1-800 number were available for those who had any questions.
A total of 3391 individuals who consented to participate in the study were randomized to one of the 3 treatment conditions and immediately completed an online baseline assessment. Tables 1 and 2 present the demographics, body mass index, smoking history, and stage of change for exercise and effective stress management. Although all participants initially reported risk in the areas of stress or exercise, some participants indicated not being at risk (being in the Action or Maintenance stage of change for stress and exercise) in the baseline assessment.
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Procedure
Once individuals provided consent and completed the baseline assessment, they were given instructions on how to proceed based on their assigned group. Individuals in the control group were instructed to return to the Web site for their 6-month follow-up assessment and were told that they would receive an e-mail reminder. Those randomized to the online treatment group were immediately brought into their first online intervention (details to follow), and then received an e-mail reminder at 3 and 6 months to log in for their second and third interventions, respectively. A few days following completion of their 6 month intervention, a reminder was sent to return to the Web site to complete their follow-up assessment. Those assigned to the telephonic treatment group were told that they would be receiving a call from their coach within the next week to complete their first intervention. During each session, the coach arranged for the next telephonic coaching session (3 and 6 months respectively). A few days following completion of their 6-month intervention, a reminder was sent to return to the Web site to complete their follow-up assessment. All sessions were scheduled through the Computer Tailored Intervention (CTI) System, and all the coaches or participants needed to do to start each session or assessment was to log in using their ID and password.
E-mail reminders were used to bring participants back for the follow-up assessment, as well as to remind individuals in the online treatment group to return for intervention sessions. Reminders for intervention sessions were automated so that if the participant did not return after the first, they would continue to receive them until the individual did return or 3 months had passed. Some participants returned for only 1 or 2 intervention sessions. However, they then received an additional series of reminders to return for the follow-up assessment. Given this, the intervention dose differed among participants and therefore was included in the multiple imputation analysis. For those in the telephonic treatment group, follow-up intervention phone calls were placed at scheduled times. If the participant was not available at the scheduled time, the coaches continued to call for a maximum of 14 calls until the participant was reached. As with the online group, a separate set of reminders (both e-mail and telephonic) were used to remind participants to complete their follow-up assessment. Again, the intervention dose differed among participants and ENHANCING WELL-BEING THROUGH HEALTH BEHAVIOR CHANGEtherefore was included in the multiple imputation analysis. Individuals were able to return to the program and complete an online session, or call in to a 1-800 number to do a coaching session at any time during the 6-month study even if they had not completed previously scheduled sessions. A CTI session was able to be completed once every 2 months.
Incentives
Individuals received incentives for participation in the program. Those who completed the baseline assessment were eligible for a drawing through the survey company that assisted in recruitment. All subsequent interactions were incentivized by points that could be redeemed for gift cards. The amount of points increased at each interaction so that a participant could receive a maximum total of $75. The incentives were: $10 for the first intervention, $15 for the second intervention, $20 for the third intervention, and $30 for the follow-up assessment completion. Individuals could still receive the $30 follow-up assessment incentive even if they did not complete all 3 intervention time points.
Interventions
Both treatments employed CTIs to deliver tailored evidencebased sessions to the participants. The groups differed on communication method (online vs. through a telephonic coach) and the primary behavioral focus (stress management vs. exercise). Both treatment groups received a higher level of tailoring for a primary behavior (full tailoring for online, optimal TTM tailoring for coaching) and only stage-matched tailoring for the secondary behavior.
These 2 treatments were used, in part, because telephonic coaching and online CTIs represent the 2 most commonly applied modalities of scalable wellness interventions. This study was not designed, however, to compare whether telephonic coaching produced greater impact than online CTIs or whether exercise as the primary behavior was more effective than stress management, because treatment modality and primary behaviors were confounded rather than controlled for.
Levels of tailoring. Full tailoring (stress online) employs assessments and tailoring on the 14 TTM variables that can produce progress at each stage of change. The first session provides normative feedback (compared to peers in same stage who were successful). Follow-up sessions provided normative and ipsative (compared to self) feedback on each of the relevant TTM variables. The program first assesses an individual on a TTM variable, like the pros of changing, compares the score to normative and ipsative databases and then immediately provides feedback (eg, overutilizing, underutilizing, or utilizing enough compared to successful peers).
Optimal tailoring (exercise coaching) uses the same approach of assessment and tailoring, but only on the 3 to 5 TTM variables that account for the most progress at each stage of change. This more recent approach is called optimal because it is designed to maximize change while limiting tailoring demands on participants and coaches. 27 The secondary behaviors in each intervention received stage-matched tailoring, which only tailors on stage of change by giving guidance on the one or two steps that could lead to the next stage. This type of protocol can simultaneously treat multiple behaviors while reducing the treatment demands on participants and providers. This protocol has been found to be effective in 4 PROCHASKA ET AL.
simultaneously changing multiple behaviors in both adults 28 and adolescents. 29, 30 Exercise coaching intervention. The exercise coaching group received up to 3 proactive telephone sessions at 0, 3, and 6 months via outreach by a trained health coach. The same coach did not necessarily call the participant each time. Coaches used the CTIs to guide all sessions with optimal TTM tailoring for exercise and stage tailoring for stress management, the secondary target. Following a calendar of scheduled calls, the coach would call the participant at the designated time and log in to the CTI using the participant's ID and a password specified for the coach. The CTI then leads the coach through a series of assessment questions and tailored feedback, based on stage of change and TTM variables, to guide their participants to the next stage of change. As an example, the coach would first be directed to assess the participant's stage of change for exercise. Once the participant answered, the coach would input that response by clicking on the correct button, and then the next screen would give bulleted type feedback that the coach could share with the participant, and also tips for the coach on how to interact with them. For example, if a participant was in the Precontemplation Stage of Change when the pros of changing are an important construct to focus on, and the participant was not recognizing the pros enough to make progress and had not improved since the last time, the coach would have a screen that stated:
Pros: NEGATIVE You're still not thinking enough about the pros of regular exercise. In fact, you're not any more aware of the benefits than you were the last time we talked. Let's come up with some pros for you to focus on.
Some pros:
B Makes your heart stronger and more efficient B Helps you maintain a healthy weight B Improves your flexibility, muscle strength, and endurance B Helps you feel more self-confident.
Which pro is most important to you?
The coach would use these points to inform their interaction with the participant. The session would then continue when the coach was ready to move on to the next set of questions, and the process would continue through the relevant constructs for that participant at that time. Each question, feedback, and instructions to the coaches were tailored to the specific tailored, evidence-based procedure for that person. The coaches assigned to this project were Healthways Coaches, who received additional training by the Pro-Change e-Learning Program (basic TTM) and by the Pro-Change staff. Each telephone session lasted about 20 minutes.
Stress management online intervention. The stress management online group received a self-directed Webbased intervention with full TTM tailoring for stress management and stage-based tailoring for exercise. The decision rules, algorithms, and navigation through the CTI were similar to the coaching system. However, all content was participant facing (the participant read it off the screen), and spoke directly to them rather than through a coach. All aspects of the screen were tailored to the individual's needs based on previous research, including the questions, images, and feedback. The program was self-directed and was very user friendly. A sample onscreen message, for someone in the Precontemplation stage who was not recognizing the pros of stress management enough and had not made progress since the last session is listed below.
Effective stress management takes some work, but it pays off in so many ways! You're still not aware of the pros (benefits) of using healthy strategies.
Once you know the pros, you'll find it easier to think more seriously about beginning to manage your stress. Here are just a few of the benefits you could enjoy:
Managing your stress can give you more energy. Using healthy strategies may help you solve the problems causing your stress. Many healthy strategies, such as exercise and relaxation, are good for your heart and your mind. Using healthy strategies sets a good example. You may feel more confident.
As you pay more attention to the benefits, you'll start thinking more about making effective stress management a way of life.
Can you think of one pro that is important to you? Type it in the space below.
The participant was led through a series of assessments that were tailored to his or her individual evidence based needs at the time, and received feedback paragraphs similar to the one above interspaced within the assessments.
Measures
All participants were administered the assessments online at baseline and after 6 months for evaluation purposes. The baseline and follow-up assessments incorporated the following measures used in this study:
Demographics. Age, sex, ethnicity, income, marital and work status were assessed.
Health behaviors/risks. The assessment from the Health Risk Intervention 31 was employed to assesses risk status and stage of change for 9 health risk behaviors: smoking, physical activity, healthy diet (low-fat and calorie control), fruits and vegetables, effective stress management, depression prevention, alcohol consumption, adherence to antihypertensive and cholesterol medication. 31 This study focused on exercise, stress, healthy diet, depression prevention, and overall behavior risk, measured by the total number of risk factors (0-9).
Well-being. The Individual Well-being Scores (IWBS) assessment consists of 53 items representing 6 domains of well-being: Life Evaluation, Physical Health, Emotional Health, Work Environment, Healthy Behaviors, and Basic Access. 20 These well-being domains are consistent with those used in the Gallup-Healthways Well-Being Index, a nationwide community-based survey of well-being. 32 The Life Evaluation domain is based on combined responses from the Cantril Self-Anchoring Scale, 33 for which participants are asked to rate their present and future life from 0 (worst possible life) to 10 (best possible life). This measure can be ENHANCING WELL-BEING THROUGH HEALTH BEHAVIOR CHANGEscored continuously or categorically as Thriving (7 or higher for present life and 8 or higher for future life), Suffering (4 or below for both present and future life), and Struggling (intermediate scores between Thriving and Suffering).
The primary outcome measures of interest were stage of change for health risk behaviors, where success was defined as entering the Action or Maintenance stage, and well-being (overall and individual domains), which was measured on a continuous scale from 0 to 100, with the exception of Life Evaluation, which could be scored categorically, as indicated. Because some participants had already reached Action or Maintenance on a behavior by the baseline assessment, those individuals were excluded from analyses of outcomes for which they had achieved the criteria. The 2 treatment groups also were assessed at each treatment session on TTM variables that were used for tailoring their treatment. Figure  1 presents the participation rates at each assessment and treatment contact. All procedures were approved by the ProChange Behavior Systems, Inc. Institutional Review Board.
Statistical analysis
Multiple imputation (MI) 34, 35 was used to estimate missing data for the 6-month follow-up. MI, which Schafer and Graham 36 describe as being the state of the art for missing value replacement, uses a simulation technique to replace each missing value with a set of plausible values, resulting in multiple complete data sets that differ only in the imputed values. This is the approach used with a series of highly cited population-based multiple behavior change RCTs, 22, 23, 31 including a healthy weight management project with a large percentage of missing data. 24 For these studies, typically 10 data sets were imputed to provide an optimal level of reliability and valid estimates for the missing data. For the current study, 10 data sets were imputed using Multivariate Imputation by Chained Equations, 37 which is implemented by R package 'mice' version 1.16. Tests of significance take into account the uncertainty introduced by the missing data and the uncertainty in the imputed values, and so yield more accurate estimates of confidence intervals and significance levels than other missing data approaches. 34 The imputation model included baseline variables (sex, ethnicity, income, education, employment status, marital status, total behavior risk status, and intervention dose) that met 2 criteria. First, they needed to meet criteria for variables that produce the best estimates of missing data, such as variables with a small number of categories, such as sex. Including stages of change for all measured risk behaviors, for example, would not be as effective as including 2 categories of stage being in pre-action stages (Precontemplation, Contemplation, and Preparation) or in post-action (Action and Maintenance) stages. Variables also were selected that, from our research, are related to outcomes being imputed and whether individual data was missing. Research has demonstrated that the more baseline variables used for imputing, the more accurate are the results. 38 Statistical significance of the pooled results was evaluated using a t test and degrees of freedom. Logistic regression analyses of health behaviors measured the stage progression of individuals in pre-action stages at baseline for each behavior; progression to the Action or Maintenance stage defined treatment success. Individuals in Action or Maintenance at baseline for a particular behavior were necessarily excluded from corresponding analyses that focused on movement to non-risk status as they were already at criteria.
Additional analyses used a complete case approach, omitting participants with missing follow-up data to assess for replication of outcomes without imputing missing data. Because these results did not materially differ from those of the MI analyses, only MI results are included. 
Results
Health risk behavior outcomes
Exercise. At 6-month follow-up, participants in the coaching group with exercise as the primary target behavior (57.3%) were more likely to progress to Action or Maintenance compared to the control group (37.8%). Those in the online group with exercise as the secondary behavior to stress (46.6%) were also significantly more likely to achieve treatment success than the control group.
Stress management. A significantly greater percentage of the coaching group reached the Action or Maintenance phase for stress management at 6 months compared to the control group, (74.9% vs. 53.1%). Significantly more participants in the online group (64.7%) also progressed to criteria than the control group.
Additional behavioral risks. Significant differences between the coaching and control groups were found for overall change in health behavior risk (average risk reduction of 1.18 vs. 0.49). Those in the online group also reported a greater reduction in number of behavior risks (0.82 average risk reduction) compared to the control group. With respect to specific behaviors, for healthy eating, those in the coaching group were significantly more likely to progress to Action or Maintenance at 6 months compared to the control group (30.7% vs. 21.1%). Participants in the coaching group (67.3%) were more likely to progress to Action or Maintenance for depression prevention at 6 months compared to the control group (58.9%). Table 3 displays summary results for all health risk behavior outcomes.
Well-being outcomes
Well-being domains. Table 4 shows the results of t tests examining the effects of the interventions on well-being domains. The pattern across overall well-being and its 6 domain scores showed the coaching group produced the highest improvement on each well-being score, followed by the online and control groups. Significant differences were found between the coaching and control group and the online and control group on overall well-being and on 4 of the 6 domain scores: Emotional Health; Physical Health; Life Evaluation; and Healthy Behaviors (Fig. 2) .
Life evaluation categories. Figure 3 , shows that 62.3% of participants in the coaching group were classified as Thriving at 6-month follow-up, compared to the 55.0% and 50.1% in the online and control groups, respectively.
Among those classified as Suffering or Struggling for Life Evaluation at baseline, participants in the coaching group progressed to a Thriving status at a higher rate compared to the control group, t(77.29) = 5.35, P < 0.001 (49.3% vs. 31.4%). Similarly, a significantly greater percentage of those in the online group (41.4%) progressed to Thriving compared to the control group, t(289.13) = 3.6, P < 0.001.
Discussion
This study was the first to demonstrate that 2 wellness programs could produce significant improvement on both multiple health risk behaviors and multiple domains of well-being. The results indicate that compared to the control group, both the telephonic coaching and the online CTI were able to produce significantly greater changes on the primary target behavior that received more intensive treatment as well as the secondary behavior that received stage-matched help only. Comparing the average numbers of behaviors changed per participant, both the telephonic coaching (M = 1.2 behaviors) and the online CTI (M = 0.8 behaviors) were able to produce significantly greater changes than the control group (M = 0.5 behaviors). The highest previously reported treatment outcome was an average reduction of 0.77 behaviors for both treated and untreated behaviors, while the control group had 0.51 behaviors changed. 24 Further, both treatments were able to produce significantly greater enhancements than the control group on overall well-being and 4 domains of well-being (emotional health, physical health, life evaluation, and healthy behaviors).
The outcome with the largest magnitude of change in this study was the increase in the percentage of participants who were Thriving. The magnitude of change was greater in the coaching group than the online group; this pattern of results mirrors what was found for changes in health risk behaviors. Therefore, the more behavior changed per condition, the greater the percentage of participants who progressed to Thriving, which suggests that the reduction in health risk behaviors may have produced an increase in the Thriving condition. This hypothesis will need to be tested in treatment mediation analyses, which are under way.
The above-stated hypothesis assumes that a well-being construct like Thriving can be enhanced directly by successful changes in regular exercise and effective stress management. An alternative hypothesis is that health risk behaviors and 28*** *P < 0.05; **P < 0.01; ***P < 0.001.
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well-being domains change together. Coaction of 2 behaviors is defined by the increased probability that individuals who progress to effective action on one behavior often progress to effective action on a second behavior in concert. We have found that coaction occurs much more in treatment groups than in control groups, suggesting that the phenomenon is a direct result of the intervention, as opposed to naturally occurring. 24, 29, 31 Confidence in the results of this study is supported, in part, by similarities of behavior outcomes to what has been found in other studies with higher retention rates. The results with the 2 treatment conditions for the percentage taking effective action with stress management were 64.7% for the online group and 74.9% for the coaching group. For exercise, results were 46.6% for the Internet condition and 57.3% for coaching. The magnitude of these results was in the expected range. They are comparable to the 60% progression to Action or Maintenance among individuals receiving CTIs for stress by mail and telephone in a national sample, 26 as well as the progression of 70% for stress and 48% for exercise in an employee sample interacting with CTIs on the Internet. 31 The range of outcomes with stress and exercise are somewhat higher than with previous populations, but this may be due to the fact that this population had more risks at baseline and, therefore, more opportunity for change. The entire sample was at risk with both stress and exercise, about 75% were obese or overweight, the majority were suffering and struggling, and they had much lower than normal scores on emotional health. We have found that the more stressed individuals are, the more likely they are to take significant action to reduce the aversive characteristics of stress. 26, 31 As anticipated from previous research, the greater the number of health risks eliminated per participant in each treatment condition, the greater the increases in personal well-being. 20 From this past research on well-being domains, we would not expect the coaching online treatment to outperform the control conditions on Basic Access or Work Environment domains, which are more under community and company influences rather than individual control. 20 The lack of significant changes in Basic Access and the Work Environment provide discriminative validity to the results.
Comparing outcomes across the 4 Well-Being domains that demonstrated significant change, the largest improvements were in Life Evaluation (Thriving) and Emotional Health, and the smallest changes were in overall well-being and the Healthy Behavior domain. Although it seems counterintuitive that the Healthy Behavior domain did not show a large change in magnitude as a result of the interventions, this was not unexpected given that items in this domain focus primarily on healthy diet, which was not the focus of intervention tailoring.
Although this study was not designed in such a way as to allow for a direct comparison between the 2 treatment groups, we did consider what might account for the pattern in which the exercise coaching group consistently produced health behavior and well-being changes that, on an absolute basis, were larger than the stress management online group. One hypothesis is that coaching from a caring professional may be more effective than an individualized and interactive intervention delivered on the impersonal Internet. This hypothesis is challenged, in part, by the fact that we rarely have found that a coach alone or adding a coach to CTIs has outperformed the CTIs alone. 31, 39, 40 We have found, however, that adding tailored CTIs to the best practice of face-to-face counselors has improved outcomes compared to counselors alone. 41 However, none of these prior studies have evaluated well-being, and person-to-person coaching may add value with particular well-being domains.
Questions must be raised as to why the control group improved as much as they did. This is a finding that has emerged consistently in all of our population based intervention trials [22] [23] [24] 26, 28, 31 in which control groups improved at rates considerably higher than secular trends. One likely factor is the phenomenon called ''mere measurement'' in which simply measuring people's behavior over time results in significant improvement on the measured behaviors. 42 Another likely contributor is based on our analysis of how proactive population trials differ from traditional reactive clinical trials. In traditional RCTs, participants are seeking help and intend to be treated. The intervention groups receive the types of treatments they intend to receive, but the control group receives less than they intended. In population trials in which we proactively reach out to people to offer help, the people were not seeking help and did not intend to be treated. All groups receive more than they intended, including the control group. Effective behavior change treatments generally include: the 5 As (Ask, Assess, Advise, Assist, and Arrange follow-up). 43 In this study, the control group received each of these treatment components except Advise and Assist, which may have contributed to their improvements.
Another factor that may have contributed to the improvements in the control group is stress adaptation. We have found that the more stressed individuals are in control groups, the more likely they are to take significant action to reduce the stress, similar to what occurs in treatment groups. 26, 31 This stress adaptation is likely to affect other health behaviors as well as aspects of well-being. The fact that the control group improved as much as it did makes it harder for treatment groups to outperform the controls and, in that sense, is a limitation that loads against finding significant treatment effects. In spite of this limitation, significant effects were found consistently for both treatment conditions on all treated risk behaviors and on well-being.
Limitations
The primary limitation of this study is the low retention rates in the treatment groups; the larger retention rate in the control group may have biased the outcomes in favor of the treatment conditions. To ensure that this limitation did not affect our conclusions, we employed MI analyses to detect such biases. If substantial bias existed, the complete case analyses would have been notably different from the MI results, but the patterns were essentially the same. The one exception was that there were more statistically significant results with MI because of the inclusion of all subjects, producing greater statistical power. The MI analyses are methodologically the best approach for dealing with missing data because they include all available data on all participants that we intended to treat. Quantitative studies, both with real data and simulated data, have demonstrated that when 
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using a large enough number of imputations, such as the 10 used in this study, and including variables related to whether data were missing as well as the outcomes of interest, acceptable estimates of missing data can be generated even when 50% or more of the data are missing. 38 As indicated earlier, similar analytic procedures have been used in our highly cited population-based RCTs, 22, 23 including a healthy weight management project with about 50% missing data in the treatment group and significantly less (33%) in the control group. 24 The low retention rates may stem from the fact that the survey sampling company typically conducts research with only 1-time assessments or surveys. The current protocol was an exception to the typical for these participants, although the expectation was explained in all project materials. Furthermore, the assessment was lengthy. To set expectations appropriately, our introductory communication and informed consent forms explained that our project was demanding, longitudinal, and might involve participation in interventions; however, other methods such as guaranteed incentives upon completion may have improved retention. Future work should replicate this trial with improved means to produce higher retention rates.
Another important limitation of this study is the lack of a long-term follow-up. Based on previous research with stress and exercise, we would predict stable treatment effects from the 6-month assessment to longer term follow-up. This is the treatment trajectory we have consistently found with the effective stress management treatment, which produced 60%-70% success at 6 months that was maintained at 12 and 24 months. 26, 31 Stable treatment trajectories also have been found with our exercise treatments with 6-month success rates being stable at 12, 18, and 24 months. 24, 28, 31 These predictions of stable treatment effects will need to be tested in studies with longer term follow-up.
Conclusion
This study demonstrated that TTM tailored interventions, delivered by phone or Web, can simultaneously reduce multiple health risk behaviors and enhance multiple domains of well-being. These results provide important support for tailored behavior change interventions as a means to not only reduce health risk factors, but also to enhance the overall well-being of participants. Future research, including field studies, need to be conducted to assess replication of results with longer term follow-up and higher retention rates.
